hepatic necrosis treated consecutively according to this regimen at the Centre of Internal Medicine, University of Marburg, survived, and complete functional recovery was achieved.
It is concluded that the effective control of coagulation disturbances in fulminant hepatic failure may improve the prognosis. The rapid and sustained replacement treatment may prevent secondary damage of hepatic function as a result of thrombotic occlusion of the microcirculation affecting the regenerative capacity of hepatocytes. The nearly normal liver biopsy in our patient seems to confirm the efficacy of the treatment.
It must be stressed that only patients treated early in the course of the disease may benefit from replacement treatment; at a certain stage damage of the liver and of other organs as well as the associated coagulation disturbances may become irreversible. SUMMARY Recovery of diaphragm activity after bilateral diaphragmatic paralysis was monitored in a term infant using a mechanical sector scanner fitted with a 5 MHz transducer. The ratio of diaphragmatic excursion during spontaneous breathing and ventilator assistance was used as an objective measure for comparison of diaphragmatic activity during recovery. Ultrasound assessment of diaphragm contraction may be used to study progress in diaphragmatic paralysis.
Bilateral diaphragmatic paralysis secondary to birth trauma is a rare occurrence' and most of these babies require ventilatory assistance soon after bijth.2 Assessment of diaphragmatic recovery clinically or by fluoroscopy becomes difficult once ventilatory assistance has begun. We describe an infant with bilateral diaphragmatic paralysis whose recovery was monitored ultrasonically.
Case report A boy weighing 2650 g was born at term to a 25 year old mother after an uneventful pregnancy and the spontaneous onset of labour. Fetal bradycardia was noted during the second stage of labour and delivery was expedited using Keilland's forceps. Apgar scores were 3 and 4 at one and five minutes respectively. He was intubated at one minute and ventilated with 100% oxygen. Soon after ventilation began his pH was 7-04 with a base deficit of 19 mmoL/l. On examination, the infant was hypotonic with no spontaneous movements below the neck. Spontaneous movement of the legs was seen on day 2 and this gradually extended cranially, partial recovery of the deltoid having occurred by day 7. Inadequate, jerky, inspiratory efforts were first seen on day 12. Diaphragmatic activity was studied on several occasions using real time ultrasound. Ultrasound images of the right hemidiaphragm were obtained using a mechanical sector scanner fitted with a 5 MHz transducer (Honeywell Ultraimager). The transducer was placed below the right costal margin, and with the liver providing an acoustic window, saggital views were obtained of the posterior portion of the diaphragm until maximum diaphragmatic excursion was observed (Fig. 1) . The transducer was held in this position and the movement of the right hemidiaphragm was recorded as an M mode tracing during intermittent positive pressure ventilation and spontaneous breathing. A positive end expiratory pressure of 5 cm was provided at all times. The ratios of diaphragmatic excursion during spontaneous breathing and ventilatory assistance were calculated. The pattern and length of spontaneous diaphragmatic movement were noted on each occasion.
The infant was studied every two weeks during the first two months of life and less frequently thereafter. During the first two months of study the ratio varied between 0-3 and 0.4; this was associated with irregular and brief spontaneous diaphragmatic movements (Fig. 2) and inadequate pulmonary gas exchange. The ratio increased gradually during the next few weeks to 0-5, but there was no improvement in the rhythm or duration of diaphragmatic movement. At the age of 6 months, five months after beginning the study, the diaphragmatic excursion during spontaneous breathing was irregular but similar in amplitude and duration to that seen during intermittent positive pressure ventilation (Fig. 3) .
At this stage the infant was able to maintain adequate gas exchange for up to two hours of spontaneous breathing. By 8 months of age, the amplitude had increased further and diaphragmatic movements were smoother and more regular, so that assisted ventilation was only required during sleep. Neurodevelopmental assessment showed a hypotonic infant with greater involvement of the right side and a rounded back and shoulder while sitting. His developmental age was that of a 6 month old infant.
Comment
The diaphragm is important in maintaining minute ventilation in the human infant,' and hence bilateral diaphragmatic paralysis requires active intervention if gas exchange is to be maintained. In the series report by Aldrich et Real time ultrasound is commonly used in neonatal nurseries to aid diagnosis and management, and most regional centres have easy access to these facilities. It is suggested that this technique may be profitably applied to the sequential monitoring of infants with diaphragmatic paralysis.
